Substance P protects against hyperoxic-induced lung injury in neonatal rats.
The aim of the study was to investigate the effects of substance P (SP) in hyperoxia-induced lung injury in newborn rats. Thirty-two rat pups were randomly divided into four groups: normoxia/saline, normoxia/SP, hyperoxia/saline and hyperoxia/SP. In a separate set of experiments, the neonatal rat pups were exposed to 21% or >95% O2 for 14 days with or without intraperitoneal administration of SP. On day 14, the animals were sacrificed and the lungs were processed for histology and biochemical analysis. Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) was used for the detection of apoptosis. Antioxidant capacity was assessed by glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD), oxidative stress was assessed by determining the extent of formation of malondialdehyde (MDA), activities of NADPH oxidase activity, and formation of reactive oxygen species (ROS). The activity of phospho-p38 (p-p38) and -ERK1/2 (p-ERK1/2) proteins and expression of NF-E2-related factor 2 (NRF2) were detected by Western blot, and the expression of p-p38 was detected by immunofluorescence analysis. Compared with the hyperoxia treatment, the lung damage was significantly ameliorated following the SP treatment. Furthermore, the lungs from the pups exposed to hyperoxia TUNEL-positive nuclei increased markedly and decreased significantly after SP treatment. The levels of MDA decreased and that of GSH-Px and SOD increased following the SP treatment. The SP treatment significantly suppressed the activity of NADPH oxidase and reduced ROS production. SP stimulation may result in blocking p38 MAPK and ERK signaling pathways, and the activities of p-p38 and p-ERK, and expression of NRF2 decreased following the SP treatment. These findings indicate that SP can ameliorate hyperoxic lung injury through decreasing cell apoptosis, elevating antioxidant activities, and attenuating oxidative stress.